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[57] ABSTRACT 
A yacuuni lifter is provided for arcuately shaped ob- 
jects which includes a flexible sheet having opposed 
parallel surfaces. A suppbrtiilg niember is connected 
to one surface of the sheet and a resilient sealing gas- 
ket is connected to the opposing surface of the sheet 
about the periphery thereof. A source of vacuum is 
provided and the sheet has a. port through which the 
vacuum source communicates. Stiffening means are 
connected to the flexible sheet to prevent bending of 
the sheet about a line extending at an angle transverse 
to; the longitudinal extent of the plate. The lifter is se- 
cured : to an arcuate object by placing the gasket 
agamst the outer surface of the object so that a partial 
vacuum is formed in the comparUnent formed be- 
tween; the outer surface of the object, the sheet and 
the gasket; The sheet accoiribdates a range of diaine- 
ters of arcuate objects by bending around its longitudi- 
nal axis to conform to the diameter of the objects. 

7 Claims, 5 Drawing Figores 
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LONGITUDINALLY STIFFENED FLEXIBLE longitudinal axis to conform to the diameter of the ob- 

LIFTER FOR ARCUATE OBJECTS ject. 

Other objects and many of the attendant advantages 

This invention relates generally to vacuum lifters and of this inventi n will be readily appreciated as the same 

more particularly to a flexible lifter which is longitudi- 5 becomes better understood by reference to the follow- 

nally stiffened to enable its use for cylindrical or arcu- ing detailed description when considered in connection 

ate objects such as newsprint rolls. . with the accompanying di-awings wherein; 

One of the most difficult handling problems for Steve- FIG. 1 is a front elevational view facing the gasket 

dores in loading and unloading cargo ships, trailers and side of the vacuum lifter; 

other formes of conveyance are newsprint rolls which 10 FfG: 2 is.a top plan view of the lifter; 

are generally in a weight range of 1 .000 pounds to FIG. 3. is a side elevational view of the lifter. 

3.000 pounds and are cylindrically shaped having a di- FIG. 4 is an enlarged sectional view taken along the 

ameter ranging from approximately 36 inches to 44 line 4-^ in FIG. 1; and 

inches. At present, newsprint rolls are normally loaded • FIG. 5 is an enlarged fragmentary sectional view 
and unloaded by use of fork lift trucks haying clamping 1 5 taken along the line 5—5 in FIG. 1. 
devices which embrace the newspaper roll and are then Reiferring now in greater detail to the various figures 
clamped tightly against the outer surface to frictionally of the drawing wherein like reference numerals refer to 
engage the roll while lifting the roll and moving it from like parts, a flexible vacuum lifter embodying the in- 
one place to another. In order to frictionally engage the vention is shown generally at 20 in FIG. 1. 
newsprint roll the clamping surfaces are of necessity 20 As seen therein, the flexible lifter 20 basically corn- 
abrasive to permit slippage of the newsprint roll when prises a flexible sheet 22 haying a pair of opposed par- 
the roll is lifted and lowered. The lifting and lowering allel surfaces a sealing gasket 24, a supporting member 
stresses as well as the abrasive surface of the lifters 26 (FIG. 2) and longitudinal stiffening means compris- 
often causes damage to the newsprint roll. In addition, ing a plurality of narrow longitudinally extending plates 
unless the roll is standing on one of its planar edges, it 25 28 connected to the front surface of sheet 22 and simi- 
is difficult for the clamping device to get underneath lar plates 30 connected to the riear surface of the sheet 
the roll in order to. embrace and carry the roll. 22. 

It is therefore an object of the invention to overcome The sealing gasket 24 is connected about the periph- 

the aforementioned disadvantages of the prior lifting : erypf the front surface of the sheet 22 and is preferably 

devices. 30 comprised of a resilient deformable closed cell material 

Another object of the invention is to provide a new such as neoprene. The flexible sheet 22 preferably 

and.improved lifting attachment for use on fork lifting comprises a thin sheet of polyurethane but may also be 

trucks which will enable newsprint rolls to be easily formed of other suitable hi^ tensile strength flexible 

handled and which will withstand the operational materials such as neoprene or metal, 

shocks and prevent damage to the newsprint rolls. The supporting member 26 as best seen in FIG. 4 ba- 

Yet another object of the invention is to provide a sically comprises a cylindrically arcuate supporting 

new and improved lifting attachement for use on fork plate 32, a pair of transversely extending lifting bars 34, 

lift trucks which will facilitate the handling of newprint which are. suitably welded to the supporting plate 32, 

rolls whether the newsprint roll is standing on its planar and a plurality of integrally formed planar ribs 36 

or cylindricial surface. ''^ which extend transversely to the plane of arcuate lifting 

Still another object of the invention is to provide a plate 32 and Hfting bars 34. A supporting bar 38 is in- 
new and improved flexible lifter which is stiffened Ion- terposed between the supporting plate 32 and the flexi- 
gitudinally to enable securement of the flexible lifter to ble sheet 22. A similar supporting bar 40 disposed adja- 
the object to be lifted from a lateral disposition. cent the front surface of the fleidble sheet aligned with 

Still another object of the invention is to provide a the supporting bar 38 and centrally of the flexible sheet 
new and improved flexible lifter attachment which can 22 is also provided. A plurality of suitable fastening ele- 
be utilized by fork lift trucks and pther conveyance de- ments 42 extend through the supporting plate 32, sup- 
vices which are secured to an object from a lateral posi- porting bars 38, sheet 22 and bar 40 to secure a sheet 
tion. to the supporting member 26. . 

These an other objects of the invention are achieved As best seen in FIG. 1, the stiffening plates 28 extend 

by providing a new and improved vacuum lifter for ar- longitudinally of the flexible lifter and are transversely 

cuately shaped objects which comprises a flexible sheet spaced along the transverse extent of the front surface 

having opposed parallel surfaces. of the sheet 22. As best seen in FIG. 2, the longitudi- 

The sheet has a supporting member connected to one ^. nally extending plates 30 extend parallel to and are 
surface of the sheet and a resilient gasket connected to aligned with corresponding plates 28 on the opposing 
the opposing surface of the sheet about its periphery surface of sheet 22. The plates 30 also extend longitudi- 
thereof. A source of vacuum is provided which is con- nally and parallel to a supporting. bar 38. 
nected through a port in the sheet. A stiffening means As best seen in FIG. 5, each of the plates 28 includes 
is provided which is connected to the flexible sheet to a plurality of washers =44 which are spaced along the 
prevent bendinjg of the sheet about a line extending at length of the plate 29. Each of the washers 44 are pref- 
an angle transverse to the longitudinal extent of the erably welded to the plates 2jS and are aligned with an 
sheet. The lifter is secured to an arcuate object by plac- opening through which a suitable threaded fastener 46 
ing the gasket against the outer surface of the object so extends. A similar plurality of openings are provided in 
that a partial vacuum is formed in the compartment plate 30 which are aligned with plates 28 so that fas- 
formed between the outer surface of the object, the tener 46 can be telescoped through the platie 28, the 
sheet and the gasket: The sheet accomodates a range washer 44, the plate 30 and then suitable secured to a 
of diameters of arcuate objects by bending around the nut 48 on the opposite side of plate 30. The head of the 
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fastener 46 is preferably countersunk so that the front The pin 70 is thus pivotable around an aixis through pin 

surfaces of plates 28 are completely flush and do not 74 which is journalled in collars 76. The maximum sep- 

provide an abrasive surface which can abiit the news- aration of the plate 30 from plate 32 is limited by pin 

print rolls, 72 which abuts the rear surface of plate 32 when plate 

Referring to FIG. 2, it should be noted that support- 5 . 30 is moved with the flexible lifter. 20 to the position 

ing member 26 further includes a bridging plate 47 shown in phantom at 20' in FIG. 2. the limiting mem- 
which is integrally connected between, lifting bars 34 . ber 68 is provided so that the flexible lifter 20 may be 

and is integrally welded to a collar 49 which is jour- used not only, as shown in FIGS. 1 through 5 where the 

nailed over a lifting pin. 50 of a fork lift truck (not longitudinal plates 28 and.30'extend vertically but also 
shown). 10 when the lift truck rotates the. flexible lifter to a posi- 

The support mechanism for; supporting the lifter 20 tion where the longitudinal plates 28 and 30 extend 

is shown in phantom in FIGJS. 1 and 2. The supporting horizohfally. 

mechanism is preferably of the type that rotates 90** When the plates 28 and 30 extend horizontally, the 

about the horizontal axis extending longitudinally of liniiting member 68 is at the uppermost end of the flexi- 
the truck and centrally through the center of the sup- 15 ble lifter and prevents the weight of plates 28 and 30 

port mechanisni. The support mechanism of the truck from causing the upper portion of the flexible sheet to 

may also rotate 360*^ about the same axis. be bent to a diameter which is too small to fit over a cy- 

As best seen in FIG. 4 a pkir of L-shaped brackets 52 lindrical object That is, the weight of the plates could 

are secured to the rear of the support plate 32 prefera- cause the flexible sheet to curl over which prevents the 
bly by welding. The brackets.52 are mounted adjacent 20 : gasket from being properly seated without the limiting 

a pair of longitudinally extending slots 54 which extend member '68. 

through the supporting plate 32. Both of the brackets As best seen in FIG. 1, the sealing gasket 24 has four 

52 support a leaf spring 56 which extend through open- enliarged portions 80, 82^ 84 and 86. The portions 80, 

ings 54 and are secured to the brackets 52 by suitable 82, 84 and 86 which extend outwardly of the periphery 
fasteners 58. The leaf springs 56 act to urge the flexible 25 of the remaining portion of the gasket 24 are not adhe- 

lifter to its smallest diameter which is shown in pham- sively secured to the front surface of the sheet 22 as is 

torn at 20' in FIG. 2. the remaining portion of the gasket. The enlarged por- 

Referring to FIG, 4, it can be seen that plates 40, 38 tions 80, 82, 84 and 86 are provided where the vacuum 
and 32 as welt as the sheet 22. includes an opening , lifter: 20 can be rotated 360^ about an axis extending 
through which one leg of an L-shaped pipe 60 extends. 30 horizontally and transversely to the center plate 40, In 

Pipe 60 is connected to a suitable source of vacuum as most lift trucks where there is only 90" of rotation, only 

indicated by arrow 62 in FIG. 4. The preferred source two enlarged portions of the gasket need be provided, 

of vacuum is reservoir, tank which is in turn connected For example, in- FIG. 1 oiily portions 84 and 86 would 

to a suitable vacuum pump. . be required, since these would be the portions of the 

The plates 28 which act. as stiffening members also gasket which are in the uppermost position when, the 
act in combination with washers 44 to distribute the . flexible lifter is seated against the outer surface of an 

vacuum uniformly through the entire front surface area object to be lifted. . 

of the flexible lifter 20. That is, the washers 44 space The enlarged portions of the gasket are therefore 

the major portion of plates 28 from the front surface of provided because as the arcuate object is picked up off 

sheet 22. Accoirdingly, as is indicated by arrows 64 in the ground, the maximum unseating stress comes at the 

FIG. 4, air can readily pass beneath the plates 28 past uppermost portion of the gasket atid the extra portion 

the washers 44 even when the resilient gasket 24 is de- of the gasket acts to prevent the unseating at its most 

formed so that the plates 28 rest against the outer sur- vulnerable spot. 

face of an object being lifted. It can therefore be seen that a new and improved 

As best seen in FIG. 4,. a suitable cylindrical object flexible lifter has been prbyijded for lifting arcuate ob- 

such as a newsprint roll 66 can be secured to the lifter jects. The stiffening members comprised of plates 28 

20 by disposing the gasket 24 against the outer periph- and 30 act to enable the flexible sheet 22 to be arcu- 

ery of the roll 66. Suitable valves are then opened to ately bent only about a longitudinally extending line, 

connect the port provided in the sheet 22 by pipe 60 to Similarlyi the stiffening members prevent the bending 

the source of vacuuni and thereby cause a. reduced of the flexible sheet about a line transverse to the lohgi- 
pressure within the compartment . formed between the . tudinal extent of the lifter. 

outer surface of the roll 66, the gasket 24, and the front In operation the flexible lifter 20 is used in combina- 

surface of sheet 22. Once the gasket 24 has been prop- tion with a truck having a supporting system which is 

eriy seated, a partial vacuum is formed very quickly capable of raising and lowering as well as rotating the 

within this compartment and thereby enables the flexi- flexible lifter 20. In its typical utilization the flexible 

ble lifter to .be so secured to the roll 66 as to easily en- lifter is urged laterally towards an object which is to be 

able the lifting of the newsprint roll 66. lifted and as soon as the gasket is substantially seated 

As best seen in FIGS. 3 and 4, a limiting member 68 . the source of vacuum is connected to the vacuum corn- 
is provided on the leftmost (as seen in FIG. 4) stiffening partment formed between the gasket and the flexible 
plate 30 of the flexible lifter. The limiting member '8 sheet 22. As soon as the gasket is seated, the compart- 
basically comprises a pin 70 having a pair of trans- . ment is closed by the outermost surface of the object, 
versely extending end pins 72 and 74 which are iiite- As set forth above, a newspaper roll may be attached 
grally secured at the ends of pin 70. Pin 70 is connected to the flexible lifter when the roll is either in a vertical 
centrally of the end pins 72 and 74. . or horizontal position. When the roll is in a vertical po- 

The end pin 74 is suitably journalled in a pair of an- sition the flexible lifter is laterally moved to subsian- 

nular collars 76 which are preferiably welded to plate tially the center of the roil and laterally engages the roll 

30. Pin 70 extends through a slot 78 in the plate 32. as set forth above. 
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Similarly, when the roll is on its side, the lifter 20 is said spacing means enabling a uniform distribution of 

rotated to a position 90° from the position shown in the partial vacuum in the compartment formed be- 

FIG. 1 and is towered so that the lifter plate 40 is sub- tween an object to be lifted, the gasket and said flexible 

stantially aligned with the center of the roll. The lifter sheet. 

20 is moved laterally towards the roll and as soon as the s 4, The vacuum lifter of claim 1 wherein said gasket 

gasket is substantially aligned with, the roll the source includes an enlarged portion on one side of said lifter, 

of vacuum is connected to the compartment formed said enlarged portion being provided on the uppermost 

between the gasket 24, the outer surface of the roll and edge of said lifter when said lifter engages an object to 

the front surface of sheet 22. As soon as the partial vac- be lifted, said enlarged portion being integral with said 

uum is formed in this compartment, the newspaper roll lo g^et and movable with respect to said sheet so that 

can be lifted and transported as desired. To remove the said portion provides a fortified sealing area when said 

roll from the lifter, a suitable valve is opened to restore object is lifted, ■ 

atmosphere pressure to the lifter compartment. . . 5. A vacuum lifter for arcuately shaped objects com- 

Without further elaboration, the foregoing will so . prising a flexible. sheet having opposed parallel surfaces 

fully illustrate my invention that others may, by apply- 15 and a source of vacuum, said Sheet having a port 

ing current or future knowledge, readily adapt the same through which said vacuurh source communicates, a 

for use under various conditions of service. supporting member connected to one surface of said 

What is claimed as the invention is: sheet, a resilient sealing gasket connected to the oppos- 

1. A vacuum lifter; for arcuately shaped objects com- ing siirface of said sheet about the periphery thereof, 
prising a flexible sheet.which is formed of a flexible ma- 20 and stiffening means connected to said flexible sheet to 
terial and has opposed parallel surfaces and a source of prevent bending of said sheet about a line extending at 
vacuum, said sheet having a port through which, said an angle transverse to the longitudinal extent of said 
vacuum source communicates, a supporting member sheet, said lifter being secured to an arcuate object by 
connected to one surface of said, sheet, a resilient seal- placing said gasket against the outer surface of said ob- 
ing gasket connected to the opposing surface of said 25 ject so that a partial vacuuin is formed in the compart- 
sheet about the periphery thereof, and stiffening means ment formed between the outer surface of said object, 
connected to said flexible sheet to prevent bending of said sheet and said gasket, said sheet accommodating 
said sheet about a line extending at an angle transverse a range of diameters of arcuate objects by bending 
to the longitudinal extent of said sheet, said stiffening around its longitudinal axis to conform to the diameter 
means comprising a plurality of closely spaced longitu- 30 of said object, said supporting member including an ar- 
dinally extending plates provided along the entire cuate plate which is connected centrally to said flexible 
transverse extent of said flexible sheet, said lifter being sheet, said arcuate plate including means for urging the 
secured to an arcuate object by placing said gasket transverse ends of said lifter in an arcuate shape to fa- 
against the outer surface of said object so that a partial cilitate seating of the gasket against an arcuate object, 
vacuum is formed in the compartment formed between 35 6. the vacuum, lifter of claim 5 wherein said means 
the outer surface of said object, said sheet and said gas- for urging includes a pair of leaf springs which extend 
ket, said sheet accommodating a range of diameters of through said arcuate plate and urge the outermost 
arcuate objects by bending around its longitudinal axis edges of said flexible sheet inwardly, said springs en- 
to conform to the diameter of said object. abling said transverse ends of said lifter to be resilientiy 

2. The vacuum lifter of claim 1 wherein said closely 40 flexible when said edges engage an object to be lifted, 
spaced longitudinally extending plates are connected to 7. The vacuum lifter of claim 1 and further including 
the front and rear surifaces of the flexible sheet. limiting means provided on at least one of said trans- 

3. The vacuum lifter of claim 2 wherein the longitudi- verse edges of said lifter, said limiting means acting to 
nally extending plates connected to the side of said prevent more than a predetermined spacing between 
sheet that said gasket is connected each have spacing 45 said flexible lifter and said support means. 

means connected between the plates and said sheet. « * ♦ ♦ ♦ 
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ABSTRACT OF THE DISCLOSURE 



A pressurized fluid pidoip device which consists of a 
head with a central orifice through which fluid under 
pressure is applied to a workpiece. Means are provided at 
the periphery of the head to direct fluid away from the 
work piece. The workpiece is maintained in a suspended 
condition spaced from the head as a result of the bal- 
ance maintained between the weight of the workpiece, 
the atmospheric pressure and the sub-atmospheric pres- 
sure^produces by fluid passing across the face of the 
workpiece which is adjacent the head. 



25 



This invention relates to a pressurized fluid pickup 
device and more particularly to a readily manipulatable 
gim having facilities for picking up a thin slice of semi- 
conductor or other material without physical contact 
and holding the slice in a spaced position. 30 

In the fabrication of semiconductor devices such as - 
transistors, thin circular slices of doped sihcpn or other 
materials arc used to impart the semiconductor char- 
acteristics. The fabrication requires multi-processing and 
handling steps that must be performed with a minimimi 35 
degroe of contamination". of the slices. At the same time, 
extreme care must be exercised to avoid scratching, frac- 
turing, or chipping of the slice which is extremely brittle. 

At .present, various tweezers, vacuum, pickup devices, 
and other clamping or gripping devices are being useid. 40 
All of these devices r^lt in physically gripping the slice, 
resulting in both a ccrasiderable amount of contamina- 
tion and physical damage. . 

Further, in the processing of the slices, at least one 
surface -must be treated, cleaned or etched to have a. 
suifac« pn. which the semiconductor may be constructed. ^5 
Various facilities are being used to swirl or orbit the slices 
in .a cleaning solution to obtain ntaximum flow of solu- 
tion across the surface to insure a resultant surface that 
isi cleaii. add free of ridges and/or grooves. Again, these 
facilities, are subject, to problems of physically gripping 
or holding tHe slices, thus subjecting them to damage and 
contamination. * - . . . ; . 

. : An object of this invention resides in a new and im- 
proved pressiu-ized fluid pickup device. 

A further object of the invention is the provision of 
a portable pickup device utilizing either gaseous or liquid 
fluid' for retaining a slice in spaced relation with the 
device during transport. or processing of, the slice;.- . . -.^ 
/An additional object of the invention is the provision 
of a. pressure pickup device wherein fluid, is passed across 
a surface of a, semiconductor slice with siiflicient ve- 
locity .to hold the slice spaced from the. device while, 
the fluid also acts, to clean,, heat, dry, ' etch, .and/orrcr 
move . foreign particles or otherwise, treat the surface- of 
the slice. .... fiS 

Another object of the invention resides, in applying 
pressurized fluid through., and then lateraUy .alpng a. flat - 
surface with sufficient velocity .to hold an article spaced 
froin'ihe surface whereafter the. laterally moving fluid 
i^ exited through an array of passageways spaced about 
the periphery of the* surface, ' 



A still further object of the devices is the provision 
of a pressure pickup devise with facilities for precluduig 
or limiting lateral shifting of an article held by the device. 

With these and other objects in view, the present in- 
vention contemplates a fluid pressure pickup and trans- 
port device -wherein pressurized fluid is passed over an 
article to lift and hold the article suspended in spaced 
relationship to a reference surface on the device, and 
there are facilities on the surface for predudmg or limit- 
ing lateral shifting of the article relative to the surface. 
More particularly, the device is in the form of a trigger- 
valve operated gun having a head with the reference 
surface -formed thereon. Pressurized fluid is impressed 
through the gun to an exit port formed in the reference 
surface whereupon the fluid is impinged upon and later- 
ally deflected over the article. There is a lift which is 
exerted on the article due to the reduced static pressure 
head in the fluid between the slice and the reference 
surface. As the article is lifted to close the gap between 
the article and the reference surface, there is an increase 
in the velocity head of the escaping pressurized fluid. 
The article will move toward the reference surface until 
there is a balancing of the total forces acting on both 
the top and bottom surfaces of the article. 

Other objects and advantages of the present inven- 
tion will be apparent from the following detailed de- 
scription when considered with the accompanying draw- 
ings, wherein: 

FIG. 1 is a side elcvational view of a pressurized fluid 
pickup gun embodying the principles of the present 
invention; 

FIG. 2 is a plan view of a pickup head of the gun 
shown in FIG. 1 in which there is illustrated stops for 
limiting lateral shifting of an article relative to the 
pickup head; 

FIG. 3 is a cross-sectional view of an alternative em- 
bodiment of a pickup head having passageways to pre- 
clude the lateral escape of pressurized fluid; 

FIG. 4 is a plan view of the fece of the head shown 
in FIG. 3 particularly illustrating an array of passageways 
for receiving the escaping fluid; 

FIG. 5 is a side elevational view of an additional em- 
bodiment of the invention showing vacuum means for 
collecting the escaping pressurized fluid; . . 

FIG. 6 is a cross-sectional view of a further embodi- 
ment of the invention wherein the pickup head is pro- 
vided with a fluid exit skirt; and 

. FIG. 7 is a plan view of the face of the head shown 
in FIG. 6 particularly illustrating the construction and 
muonting of the skirt.. . 

R-eferring.to FIGS. .1 and . 2, . there is shown an em- 
bodiment of the invention comprising a gun-like device 
for picking up a thin slice 10 of material, such as silicon. 
The silicon slice 10 has a surface which may be polished 
or etched or the surface may be coated with a photoresist; 
In. the illustrated embodiments of the invention, the slice 
is shown as being in the shape of a disc/ but it is con- 
templated that other shaped slices or articles may be 
picked up and transported. . In handling these silicon- 
slices, it is important tiiat tlie surface be maintained' 
free of scratches and contaminants, such as grease, dirt,^ 
or materials that might diffuse into the slice. The gun- 
like device is designed to pick lip and hold the slice with-' 
out actually making physical contact with either face: 

The gun consists of a body or" handle 11 connected 
to a head 12 having a flat surface 13 in which there is' 
formed an exit, orifice 14 of an air passageway 16. The 
passageway 16 terminates in a coupling 17 connected to 
a line or conduit 18 running through a conventional slide 
valve 19 to a further air -line or conduit. 21 terminating 
in a . bushing .22. This bushing ;22. enables .a . connection 
to "be established between the air line 21 and an air hose 



04/04/2003, EAST Version: 1.03.0002 



3,466, 

3 

or conduit 23 running to a source 24 of compressed air 
or other pressurized fluid. 

TTic head 12 is provided with a circumferential array 
of projecting lugs 25 'which are tapered to a point 26 or 
to a rounded end 26' to prevent or limit shifting of the . 
slice relative to the surface 15. Hie circumferential spac- 
ing of lugs 25 is less than the diameter or smallest di- 
agonal dimension of the slice 10. 

The head 12 may be constructed of quartz or other 
material that will not mar, contaminate, or tend to scratch 
the surface of the slice 10 or otherwise degrade the slice, 
if contact with the slice should be made during pickup, 
handling, or treatment of the slice. Further, the head may 
be constructed of transparent material which will permit 
the viewing of the top surface of the slice 10 during pick- iq 
up and transport 

Air or other fluid is selectively applied to the exit ori- 
fice 14 by operation of a trigger 27 pivotally mounted on 
the handle 11. The trigger 27 engages a spring-iu-gcd ac- 
tuator rod 28 to open and close the valve 19. A knurled 20 
thumb nut 29 is mounted on a threaded portion of the 
rod 28 to vary the spring pressure on the trigger. 

In use of the gun, the surface 13 of the head 12 is 
moved over a slice 10. The trigger 27 is depressed to 
apply pressurized fluid through the line 18, the coupling 26 
17, the passageway 16, and then through the exit orifice 
14, whereupon the air is laterally deflected and the slice 
is picked up. The pickup action results because the total 
pressure head on die top of the slice must be maintained 
constant in accordance with Bernoulli's theorem. More 30 
particularly, during pickup, the total pressure head on 
one planar surface of the slice facing the surface 13 
comprises a velocity head plus a static head which is less 
than atmospheric pressure. On the other side of the 
slice there is a static head which is at atmospheric pres- 35 
sure, thus there is static pressure differential which is 
sufficient to act against and move the slice toward the sur- 
face 13. As the slice moves closer to the surface 13, the 
space or gap for the air escape decreases resulting in 
greater opposition to air flow. The opposition to air flow 40 
is accompanied by a decrease in the velocity head so 
that the slice moves toward the surface 13 until there is 
a balance between the total pressure beads acting on both 
surfaces of the slice. If the air pressure increases, there 
is a corresponding increase in the velocity head and as ^ 
a consequence, reduction in the static head resulting in 
the atmospheric static head forcing the slice to move 
closer to the surface 13. 

In the use of the gun, it is near impossible to center 
the exit orifice over the slice 10; thus, there will be gQ 
more fluid passing over one section of the slice than over 
a diametrically opposed section. As a result, there is a 
force component tending to laterally shift the slice rela- 
tive to the reference surface 13. Shifting of the slice 10 is 
limited by the lugs 25 with either the points 26 or the 
founded ends 26'. 

It may be appreciated that the surface of the slice 
10 facing the reference surface 13 is not engaged during 
the holding of the slice in the suspended position. The 
slice 10 is supported at a distance from the reference 
surface 13 on a layer of flowing fluid so long as the pres- 
surized fluid is applied to the passageway 16. The fluid 
impressed from source 24 may be ordinary air or it may 
be a special atmosphere which is utilized to treat the sur- 
face of the slice 10 exposed to the fluid. It is to be further 
understood that the fluid may be in the form of a liquid 
and the slice will be again held in the suspended posi- 
tion. In this instance, the fluid may have a detergent for 
cleaning the surface of the slice. Further, the liquid may 
be an etchant solution in which case the head 12 may be 
immersed in a tank of etchmg solution so that the top 
surface of the slice is rapidly etched and cleaned by the 
etchant flowing out of exit port 14. After the slice is 
treated with a liquid, it may be rapidly dried by applying 
heated air or other gaseous atmosphere through the gun. 75 
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Referring now to FIGS. 3 and 4, there is shown an 
alternative embodiment comprising a head 32 having a 
passageway 36 for receiving fluid passed through a cou- 
pling 37 connected to the gun shown in FIG. 1. In this 
instance, a circumferential array of passageways 38 are 
equally spaced about an exit orifice 34. A projecting rim 
39 is formed about the entire periphery of the head 32 
to prevent lateral shifting of a held slice 10. 

In use of this embodiment, the fluid emanating from 
the exit orifice 34 laterally passes be^een the bottom 
surface of the head 32 and the top surface of the slice 
10 and then passes through passageways 38. There is 
no lateral emission of fluid from the outer periphery of 
the head 32 thereby precluding the disturbance of other 
sUccs 10 that may be in the vicinity of the picked up slice. 

Referring now to FIG. 5, an additional embodiment 
of the invention is disclosed comprising a gun 41 con- 
nected to a head 42 having a flat surface 43 in which there 
is formed an exit orifice 44 of an air pasageway 46. Pas- 
^geway 46 terminates in a coupling 47 connected to a 
fluid line 48 running through a conventional valve 49 to 
a further air line 50 terminating in a bushing 51, The 
bushing 51 is connected to a conduit running to a source 
of pressurized fluid 52. 

The head 42 is provided with a circumferential array 
of passageways 53 terminating at one end in the surface 
43 and in the other end in a manifold 54. The manifold 
54 communicates with a coupling 56 that is connected 
to a line 57 running to a valve 58 which is operated by 
the same trigger mechanism used to operate the valve 
49. This trigger mechanism 59 is substantially the same 
as that shown in FIG. 1. The valve 58 is connected through 
a line 60 to a coupling 61 attached to a line 62 terminat- 
ing in a vacuum pump 63. 

The surface 43 is surrounded by a continuous projecting 
rim 64 similar to rim 39 (FIG. 4) which again limits 
lateral shifting of a slice 10 relative to the surface 43. 

In operation of this embodiment, the trigger mech- 
anism 59 is operated to open valves 49 and 58 whereupon 
pressurized fluid emanates from the exit port 44 to act 
on and hold a slice 10 suspended from the surface 43. 
The laterally moving fluid readily passes into the vacuum 
lines 53 and through the manifold 54 and thence through 
the line 57, the valve 58, and the line 59 to vacuum 
pump 63. 

Referring to FIGS. 6 and 7, tiiere is shown a further 
embodiment of the invention having facilities for limiting 
the lateral shifting of a held slice and for receiving and 
deflecting the laterally moving lifting fluid. In this em- 
bodiment, head 71 is again provided with an axial passage- 
way 72. The head 71 is circular in shape and is provided 
with a plurality of radial fins 73 secured to the circum- 
ference of the head 71. Mounted on the ends of the fins 
73 is a skirt or sheet-like ring 74. The lower portion 75 
of fins 73 are wedge-shaped, similar to the lugs 26 or 26' 
shown in FIGS. 1 and 2. The skirt depends a predeter- 
mined distance below a reference surface 76 formed by 
the face of the head 71. Attached to, or formed integral 
with the end of the skirt 74, is an inwardly extending 
flange or lip 77. 

In use of this embodiment, air is impressed through 
the passageway 72 and laterally flows across surface 76 
to provide a reduced static head which acts on a slice 10 
to lift and hold the slice in suspension. The slice 10 is 
held at a distance which is less than the distance the flange 
77 is spaced from the surface 76 so that the laterally mov-. 
ing air is directed past the flange 77 into the space be- 
tween the circumference of the head 71 and the skirt 74. 
Lateral shifting of the slice 10 is limited by the depend- 
ing portion of the skirt 74, 

, It is to be understood that the above-described ar- 
rangements of apparatus and construction of elemental 
parts are simply illustrative of applications of the prin- 
ciples of the invention and many other modifications may 
be made without departing from the invention. 
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What is claimed is: 

1. A pressxirized fluid pickup device for lifting an 
article having a planar surface comprising, 

handle means having a pair of fluid conduits running 
therethrough, 

a head attached to said handle having a flat surface, 

said head having a centrally disposed passageway in 
Cfommunication with a first of said fluid conduits and 
terminating in said flat surface, 

said head having a group of passageways radially dis- 
posed about said central passageway in communi- 
cation with a second of said fluid conduits and ter- 
minating in a group of radially disposed oriflces in 
said flat surface, 

means for applying pressiurized fluid to said first fluid 
conduit, 

means for applying vacuum to said second fluid con- 
duit, and 

valve controlled means for selectively applying said 
pressurized fluid from said first conduit through said 
central passageway to impinge on and flow across 
said planar surface of said article with sufficient 
velocity to impress a lifting force on said article in 
accordance with Bernoulli's theorem and for simul- 
taneoi^ly applying vacuum to said radially disposed 
passageways through said second conduit to withdraw 
the fluid flowing across said flat surface. 

2. In a device for lifting and holding a thin slice of 
material in suspension. 
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a circular head having an axial passageway there- 
through terminating in an exit oriflce formed in a 
planar end surface of said head, 

a plurality of support fins projecting from said circum- 
ference of said head, 

a ring skirt mounted on said fins to project beyond said 
planar end surface, 

.said ring skirt having an inwardly projecting flange that 
is spaced a predetermined distance from said planar 
surface, and 

means for forcing air through said passageway against 
a slice of material to laterally deflect the air with 
sufficient velocity to lift and hold said slice at a dis- 
tance which is less than said predetermined distance 
whereupon said laterally deflected air passes between 

. said head and flange and then between said head and 
said ring skirt 
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